INTRODUCTION 60
6 causes the females to lay eggs in an already parasitized host (superparasitism). Thereby favoring 116 its transmission, and indirectly helping the parasitoid dodge the immune system of the host 117 (Julien Varaldi et al. 2003 Varaldi et al. , 2009 Lepetit et al. 2017 ; J. Varaldi and Lepetit 2018; Martinez et al. 118 2012; Patot et al. 2012 Patot et al. , 2009 . Wolbachia, an alpha-proteobacterium, is also the most prevalent 119 endosymbiont of Arthropods. It manipulates the reproductive machinery of the host by inducing 120 either of the following: feminization, male-specific killing, parthenogenesis and cytoplasmic 121 incompatibility, and enhance their transmission to the subsequent generation (Werren, Windsor, 122 and Guo 1995; Vavre, Mouton, and Pannebakker 2009). Hymenopterans, with haplodiploid sex 123 determination, are appropriate hosts for parthenogenesis-inducing Wolbachia and have been 124 implicated in the evolution of asexual lineages, such as in L. clavipes (K. Kraaijeveld of the City University of New York), was reared on D. melanogaster (Canton-S strain) as 142 described earlier (Small et al. 2012 ). Briefly, 50-60 young flies were allowed to lay eggs for 24 143 hours at 25°C in vials containing standard yeast/corn-flour/sugar/agar medium. Subsequently, 144 the host larvae were exposed to six to eight male and female wasps, respectively, 48 hours after 145 the initiation of egg lay. The culture conditions were maintained at 25°C and LD 12:12. The 146 wasps (two days old) were collected, flash-frozen in liquid nitrogen, and stored at -80°C until 147 further use. 148 149 Genomic DNA preparation and sequencing 150
For whole-genome sequencing on Illumina HiSeq 2500 platform (Table 1) , the genomic DNA 151 was extracted as follows: 100 mg of wasps were ground into a fine powder in liquid nitrogen and 152 kept for lysis at 55°C in SNET buffer overnight (400 mM NaCl, 1% SDS, 20 mM Tris-HCl 153 pH8.0, 5 mM EDTA pH 8.0 and 2 mg/ml Proteinase K) with gentle rotation at 10 rpm. Next day, 154 after RNase A (100 μg/ml) digestion, Phenol: Chloroform: Isoamyl Alcohol extraction was 155 performed, followed by Ethanol precipitation. 
Gene prediction 181
For RNA-seq based approach, available paired-end data generated from the transcriptome of 182 female L. boulardi abdomen (SRR559222) (Goecks et al. 2013 ) was mapped to the assembly 183 using STAR (Dobin et al. 2013 ). The BAM file containing uniquely-mapped read pairs (72% of 184 total reads) was used to construct high-quality transcripts using Cufflinks (Trapnell et al. 2013 ). 185
The same BAM file was submitted for RNA-seq based ab initio prediction using BRAKER 186 (Hoff et al. 2016) . BRAKER uses the RNA-seq data to generate initial gene structures using Table S1 ), MaSuRCA produced an assembly of 375Mb, made of 6341 238 scaffolds with an N50 of 275Kb (Table 1) 
. MaSuRCA uses both short Illumina reads and long 239
PacBio reads to generate error-corrected super reads, which are further assembled into contigs. It 240 then uses mate-pair information from short-read libraries to scaffold the contigs. The largest 241 scaffold thus obtained was 2.4Mb long, and 50% of the assembly was covered by 380 largest 242 scaffolds (L50). Using GapFiller, 206Kb out of 1.4Mb of N's could be filled after ten iterations. 243
From this assembly, all scaffolds shorter than 500bp were removed, leaving a total of 6315 244 scaffolds. 245 246 The quality of the genome assembly was measured using two approaches. First, we aligned the 249 paired-end reads generated from a fresh 250bp library to the assembly using bowtie2 (Langmead 250 and Salzberg 2012). 94.64% of the reads could be mapped back, with 92.32% reads mapped in 251 proper pairs. Next, we used BUSCO v3 (Simão et al. 2015) to look for the number of single-copy 252 orthologs in the assembly. Out of the 978 BUSCOs in the metazoan dataset, 943 (96.5%) 253
complete BUSCOs were detected in the assembly (Table 2) . We also performed BUSCO 254 analysis with the Arthropoda (1066 BUSCOs) and Insecta (1658 BUSCOs) datasets and could 255 identify 97% and 95.7% complete BUSCOs in our assembly, respectively ( Table 2 ). The number 256 of complete Insect BUSCOs present in our assembly was similar to that of the other insect 257 genomes (Supplementary file 1: Table S2 ). Both the results indicate that the generated assembly 258 was nearly complete, with a good representation of the core gene repertoire with only 2.1% and 259 3.1% of the Arthropod and Insect specific BUSCOs missing from the assembly respectively. 260 261 286
Gene prediction and annotation 287
Coding regions in the assembled genome of L. boulardi were predicted using two different 288 approaches: RNA-seq based prediction and ab initio prediction. The number of predicted genes 289 using different method is outlined in Table S4 ). One hundred fifty single-copy orthologs (Supplementary file 2: Figure S1 ), were 320 obtained and clustered using OrthoFinder (Emms and Kelly 2015) , to understand the 321 phylogenetic relationship between the selected species. The tree generated by OrthoFinder was 322 whether the primary signal for sex determination cascade is the differential methylation status of 363 the maternal and paternal chromosome, is still unclear. 364 19 We took the previously described sex determination proteins downstream in the cascade from D. 365 melanogaster and L. clavipes (Geuverink et al. 2018 ) and searched for their homologs in L. 366 boulardi using blastp approach. We found putative orthologs of the major effector genes 367 (doublesex and fruitless) and the genes regulating their sex-specific splicing (transformer and 368 transformer-2) (Supplementary file 1: Table S6 ), implying that the downstream cascade of sex 369 determination is well preserved. However, we could only identify one transformer gene as 370 opposed to the presence of transformer and its paralogue transformerB in L. clavipes. 371
372

DNA methyltransferases 373
Two families of DNA methyltransferases (DNMTs) are well-known to be responsible for DNA 374 methylation, which occurs primarily at CpG sites in mammals. DNMT3 is a de novo 375 methyltransferase, while DNMT1 is known to be involved in the maintenance of DNA 376 methylation (Goll and Bestor 2005) . DNMT2, on the other hand, the most conserved 377 methyltransferase in eukaryotes, was initially assigned as a member of DNMT family but later 378 renamed as TRDMT1 (tRNA aspartic acid methyltransferase 1) that justifies its negligible 379 contribution to the DNA methylome (Jurkowski et al. 2008 honey bee exons in Supplementary file 2: Figure S2A and B. We observed no such bimodality 389 for exons of L. boulardi (Supplementary file 2: Figure S2C ). 390
We further searched for the presence of DNA methyltransferases in L. boulardi. Corresponding 391 sequences from N. vitripennis (Supplementary file 1: Table S7 ) were used as seed sequences for 392 identification of DNMTs in L. boulardi using blastp and tblastn. We obtained two putative DNA 393 methyltransferases, which were then aligned to DNMTs from A. mellifera, Bombyx mori, D. 394 melanogaster, N. vitripennis and T. pretiosum (Supplementary file 1: Table S6) Table S8 ). However, unlike Drosophila, polyhomeotic, extra sexcombs, pleiohomeotic is present 420 in only one copy. Heterochromatin factors, Heterochromatin protein 1 (HP1) family and 421
Suppressor of variegation 3-9 (Su(var)3-9), the proteins that bind to and introduce 422 heterochromatic histone methylation, respectively, are also conserved. Still, only one full length 423 HP1 could be identified using blastp. Leptopilina has been extensively used as a model system to study host-parasitoid biology. Our 447 study presents a high-quality reference genome (375 Mb) of the specialist parasitoid wasp 448
Leptopilina boulardi showing almost a complete coverage of the core gene repertoire shown by 449 BUSCO analysis. A total of 25,259 protein-coding genes were predicted, out of which 22729 450 could be annotated using known protein signatures. We show that the genes responsible for 451 determining the anteroposterior body axis (Hox genes) and sex determination are well conserved. 452 L. boulardi has an incomplete DNA methylation toolkit; it is devoid of a de novo DNA 453 methyltransferase (DNMT3). The HP1 family is much more diverse as compared to other 454 hymenopterans. The other epigenetic regulators, Polycomb and trithorax group of proteins, are 455 
